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t RESOURCE ALLOCATION GAMEs-’ A PRIMING GAME _FOR Af . L
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L Layman E, Allen: o, R ’ .
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ge R - Cee s K
The Poe (Pelham Odd 'R Even) Game , which'can be g%%yed with paper

and penc1l, 1s designed to provide an introduction to the rule structure C

common to. the¢ followirig games: EQUATIONS (mathematics); ON~WORDS
(word structure), ON-SETS (set theory); WFF 'N PROOF (symbolic logic);
.and* ON—SENTS & NON—S§§7§ {language etructure, in preparation). The
resources, allocated in/the.POE- Game are simply units of space. - 0
resources alldcatedffn each'of ‘the ot 1er games are symbols which
represent the funda ental ideas’ of t%e subject: matters of the respective
games .« Thus, in‘pla ylhngQUATIONS or example, the player is actually
doing’ mathematic ¥4 The POE Game is exhaustlvely described: 1it.is
simple but rich; Ln potentlalltles-for 'leading to the other games which
dealyw1th the’ uhdamental 1nte11ect?al skills of language, logic, and
hemati¢9'- v e author recommends that ‘these games be embedded in a . .
is and ' todrnament structure which facilitates cooperation :
Among stude ts of disparate abillt1e§ and competition among stqgents

'/
»

of relatlﬁ ‘y equal abllltles. A V _ . _
. b‘(’”/, . , . B
."‘ /&/- > ’ ’ ] v
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f iallocated are ynits of space///Playlng the POE game opens the door to an
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' RESQURCE'ALLOCATldﬁ GAMES' A/PRIMING GAME FOR A

SERIES OF INSTRUCTIONAL GAMES (The POE Game)

>
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" Layman E. Allen .

. C » - ’ —\.— ¢
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The signifioance of the Pelham 0dd 'R Even.game (we |call it the.

POE game for short) is not the subject matter presented in the game, -
"but the variety,of subject matters opened up to students when they learn
the POE game and others similar to 1t.'~ : .¢~

Befdre saying mere about the fields of knowledge dea t with in such
games, it shquld be ackn0wledged that the word 'Pelham in the full name

of the POE game refers to e Pelham Middle School in Det401t Michigan,

[ N

the SChOOl/ln the center gf that city where this, game wa‘

tested, refined,

ana developed Pelham iq an extraord1nary school with veally.extraordinary

leadership starting with its principal Lewis Jeffrres.) The chairman of

.

the mathematics department there Gloria Jackson, and another exceptional

/ ) » 0

v G

'}gy’to the. development of the POE game, and many other members of‘the staff

have been and continue to be involved in presenti g it widely throughout

o

‘the school

»

B
@ [

~i‘f ,The POE game deals with allOcating resources, and”the resources

- -

/ .
approach to learn1ng that may signiflcantly alter participants’ 1deas

’ v

aboutvlearning and thinklng ﬁecause the POE game is defined by rules

* .
N -~ [ N

>

. mathematics teacher, William Beeman,made especially significant contrlbutions'

- f
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) that are very simllar in sbructure to rules for other games that teach

. speclfic subject matter, after a player has mastered the POE game he

3

or she will be ready to begin learning pf ' : o
... smathehmatics by playing the game called EQUATIONS,

.... word structure by playing the game calleg N-WORDS, o
. , .J m“ , ‘ . .
-+ set theory by playing the game called ON-SETS,

ces symbolic‘logic by playing the game called WFF 'N PROOF, and

oo .language structure‘by playing the game calle& ON-SENTS. & NONSENTS.

®

. - These five games are like the POE game in that'the,basic pattern of

Ham <

play is to allocate resources. The resources in these games are symbols,‘\_ Lo
imprlnted on cubes or paper, that.represent fundamental 1deas in thaRSubJect '
field dealt with in the play of each of the- games.v When the rules deflnlng\

such games are approprlately structur;s the resulting act1vity Can be a .

. ‘ ’0 .
. ‘powerful 1nstructlonal interaction. -It is possible to organize Around

. . . ~

such games a learnlng env1ronment that : emphas1ze$ interactlon ofipeers .
: : ' L . 7
and 1nd1viduallzation of educational experiences. Students‘whofyary
; ' v widely in their skill—and understanding of a given subject work together-

1 .

. Creating problems for each other and solv1ng them by the way that they -
( ’ -

play the games so that each student has a highly 1nd1viduallzed learnlng

; experience; appropriate for him at his current level of ‘understanding- of -

? -
. °

the'subject. In the learning of mathematics, we call this kind of learnming
environment a HELM (Heur1st1c Environment for Learn1ng Mathematicso ' The ;5

effectiveness of such a learning environment has recently been shown in o

a series of stﬁ%ies by a team at JohnS‘HopginS}” The studies show that
. : e " "

”

. .
. . . °

a c;ggsroom structured as a HELM through the'use_of gghes and teams
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significantly increases’ achievement in the learning of mathematics,

L n

significantly increases interaction among students of different races

.

and different sexes, and reSults in feelings by students that such

classes are significantly more satisfying, less competitive, and less
e . u ) .

. - . )

difficult than traditional classes.\,Ix is my contention that in such

© °

settings, ideas tend to be,voraciously pursued. Stndents have something
S

Ve

to do with the ideas that they are engaged in masterlng, they don t

. .
e - ™

merely hear them or see them expressed in print.

.
A ~

f‘ With these prelimgnary\remarks, wh1ch have given some reasons why,

o . ¢ Yy t

- you should learn the POE game, whihh have hepefully mot1vated you to’

- want to learn to play POE, let us turn to the serious matter at hand of

-

' o § .
learning to play the Pelhap 0dd 'R Even game. You will need to lock

iy

elsewhere to learn the sipilar games: that teach such diverse s&H5d
. }

matters. as mathematics, word structure, set theory, symbolic logic, and

» -

& . - »

language structure.2 : oo : )

- -

-~ 4 : 9 M ~
. Permitted Connections . .
’ . . ] ) YA N -
. L} .
& - u‘ ‘ .

The beginning POE game is played on a 3x3 matrix which is called

-

a network. All the equipment needed to play is a pencil and paper.
Two or more persons can’ play; three-player games are best. After the

1 . -

+ goal is set, the players take turns writing F's, P's, or R's in the

~ N

' X N e
vacant squares until some player challenges or declares,a force-out. In
deciding whether to challenge, to declare -force-out, or-to write and
s
what to wr1te whenever it is your turn, you will need to analyze the

"number of connections n the network at that time. The'following is .

an example of a connection: : . v

4 M - r}
; . . i

A4

I

ErY
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, i )
4 “
t Y R :
GOAL _ '
| 5 » A
. Top )
- : X
- 1 2 3 R
« ] P 1]
4 5 6 * ‘ ,
Left P Right
_ 7 8 9
. - ‘ P e .
. : Bottom V h ot

Thg set qf three squares, 1, 4, and»?,vis a top—bottom permitted connection.
This’set of squares is a cgﬁnectionrbecause any éet of three appropriately-
fille& touching squares that funs.eithen froﬁ‘the top ‘to the boé;om of
the netyorkror from the 1eftlside to the figﬁt side of the nétwork is a

connection; and having P's in them, these squares ‘are appropriately filled.
L

3

It is' a top-bottom connection because it runs from the top of the network :
It . .

to the bottom. It is™a permitted connection because it has 0 R-squares,

. ., t 3 ' . 1
and any connection that has 0, }4/or 3 R-squares is a permitted connection.

-
-

)

Required Connections
A

<

£f<R's are addgd.tévthe network -in squares 5 and 6, then a required

connection and three additional permitted connections are added to the

network. S S
CGOAL o, P

1 2 3 : / A \

& P \ N

' - dw Is 6
P R R ) .

~ i -~

3 "a /AP f 8 9 ’ - R N
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-fThé three permitted conqecﬁions added afg tﬂe lefﬁ—righﬁ connedtions, ’ T
‘156,'456, and 756. Whyiare they'permitqed/connectionsé-(Each hés 2 R's;)
' Why are they left—figﬁt ;o£nections?' (They go from fh; left side,to the

i“/ right si&e'of the network.) Thé requiréd éonneétion added ié.157. It is

"a required connection because any connection with exactly 1 R-square is a

‘' » required connection.. - .
‘t\";. ’ . . ¢ ‘
‘ - " F-squares RS : .
. . ’ T~ : )‘
\\‘\.. ' ' ' . , . 4
\.\\\‘ * . - . “ ’ ) . ’ o
. * If an.F is added to the network in square 3, are any connections
: ¢ - : .

added to the ﬁé:work? The answer is-ﬁo,.bécadse,neither permitted’
" - .. . q ' P . . t.
" connections nor reqﬁi;ed connections have an F-square in them, and every

~
o

connection is either a permitted one or a required one.

GOAL , .
. a . . . )
. 1 2 3 ¢
I F .
] Y 5 6
) > P R" | R , ’
. : 7 g 9
P M /
by,
. g . - ‘
A A Q

i "~ Counted Connections

3
\ . s
In. determining the number of connections in a network, some connec—

tions must be counted while others may or may not be. The relationships

B L]
_ : . , v
between F-squares, R-squares, permitted connections, required connections, ¢

El

' [
“and being counted is summarized in Figure 1. '
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. required connection.. bn the other hand, R—squares may either appear or

‘,_an-E; would ‘there be any solutionsﬁto the goal after the F was written

- » -
'

Each permitted connecwion has O,‘Z, or 3 R-squares, 0 F-squares, and
may or may not be counted, while each required connection has exactly
1 R~square,’b F—squares, and must be counted.

-

consists entirely of ?—squa{res and P-squares.

_Hence, each connection

. -

’

.. An important relationship between R—squgres and required connections,
. @ v _

indicated in Figure 1, has not been mentioned yet. For some sét of

-

“ counted connections of a network to be a solution to the goal that has
Al

been set, each R-square in-the network must appear in at least one

a
4 .

not appear in permioted connections that are counted this is up to*the

»i_
solution’ builder, since he may choose which permitted conneotions (if any)
' - : ~C

to count. . : ! Fu .3} S |

Goals and Solutfons :
Yo e > ' t
v
The first player sets a goal in the beginning POE game by writing
an 0O or an E on the GOAL line| above the network If~he writes an 0 as.
the goal, any odd number of counted connedltions in the network that
. :

satisfies the rules of Figure 1 will be a solution; if‘he.Writes an E,

-
—— 3
/ )

any even number (except ‘0) of- Sounted connections in the network that

. .

satisfies. the rules of Figure 1 will be a solution. : -

If thelgoal set in the network we.have‘been considering had been

in $quare 3. ey o v
7 E. . s
’ . GOAL e
?}' s N ) . \% i - .
~ oz |3

‘ . P . _: ()F‘ Y ® v - '

L 5 6 i_ . .,
P R 'R ,

7 8 T E 3
z 10 ‘




7 5 - o R <

. o, ‘ : I
The answer is no, because R-square 6 dees not appear in a required

’ * ) . .. N T . . . - ' 5o

' . N " +

.. comnection in any set of.compnections. b
-t : kY
p)
°Suppose that after the F is wrltten in square 3, a P ismyritten in .
square 8 Are there any solutions then? L = - o
. . ’ - . +
: o
L} - E N . : =
$ GOAL . e - -
. h 1 2. 3 v
) ’ ’ P, F
. 4 5 6 . _
P R R N
.‘ ) ) 7 8 9 P
Ve P P _ B
. § N . : SR ‘ -t

X B B : "

Yes,éther% are many solutlons in th1s network,,,l6 to be exact. .With thke

ag%eg to: square 8, there are five permltted connect10ns~(147 148, 156

a 0

1456, and * 756) and four required connectlons in the network (L57 158 486

s e

) and 786). Any even—numbered-set of these nine connections that contains
o ‘ " - o .,
‘ . all four of the required connections is a solution. Hence, there is

Jjust one_4—éonnection solution, namely: . : o . @
e S1 157 158 486 786 B . S
) ) ‘ ' o . ' S n \ :
. 4 i

\d - -
There are ten 6-connection solutions. Examples:

R s2 157 158 486 786 147 148 | o - ;
. ' ‘sj ' 157 15@_ 486 786 147 ‘156
There’are five 8-connection solutions. Examples: i‘wé— rj,e .
| S12 .157 158 486 786 147 148 156 456  ° .-

S13 157 158 " 486 786 ‘147 148 156 . 756
) Tovbr%{f-out another feature of the-number of coﬁnections”inéa
network it is worthwhile £o consider another example. Suppose that,

instead of a P “in square 8, a P is written 1n square 9. ’Are'there any .

solutions then? How many connections are there? ’
- \ * ) s « T y




, va .
T oL " N .
- 8
. ¢ ri N
s Vo . . E ? - .
. e . GOAL .
s 1w . : ‘ . - .
T2 3 i
- ¥ P F
4 5 6 : .
& . - P R R o . ' .
E?’ ’ 7 8v 9 . o .
. P : P //) ’ .
. , ' o ° . : -
No, there are not any solutions becauée R-square 6 still'does'n&t appear
‘ o, X - ) . ) !
in'any'required'connection iniany‘set‘of connections&” The tricky part
of .this network is that it contalns five requlred connections. 157 159
> 1eft—rlght, 159 top—bottom, 459 and 759 " The set of squares, 159,'13 a
J‘ r“ “
* ., double connectlon, each of which contalns only one R and 1s thus requlred
T ' []
There are alﬁo fouﬂ’permltted connections (147 156, 456, and 756), A
B T R
: paklng a total of nine connections in all. i
c . 7/ _ )
. . » B
. C . ‘ )
. R P-flubs ,
In the following example, after. the E~goal has been set players ~
have taken ﬁprnsfwriting F's in’sﬁuaresz, 5, and 8. Then P ay r 27
; writes' an F in square ‘6. Hereafter the most recent move will e enc1rc1ed
_ : as shown here. After the F is written-in square 6, is it stil] pessible
‘to get a solution-to an E~goal in this netfork?-
L4 ' - v(p N 1"
- & E . - o
. . GOAL« : ' .
) : o=
‘ | , N
‘ 1 2 3 -+ y '
. & ! B 4
. ‘ F N (
L P B~ o i
1 - S . F ‘@ f. "
' - R B o R ‘
\)‘ L. 8 v.\ : o : . . . - - .
-]ERJ(: 2 ‘ .L, . |.F . ;lz&\ -
I . ey : : ' " -

. R - M , ! Geh . . REN : —~
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.:1n the network and challenge them if they £1db.
&

N

The answer~is no, because after that move it 1s impossible to get to
1 4

N .

an even number of connections.« By his move Player 2 has made What is
<
called a P—flub He has prevented anyone's ever gett1ng to a solution,
. Lt . - .

‘no matter how the remaining squares are fillediin. When anyone writes'

a letter in the network ‘he is claiming that 1t is- possible to still get

to a solution. But in this case, Player 2's claim is false, and false

AN

claims areoflubs which .can be 1mmediat%iy challenged by any. other player.;
That s one way to win in the POE game —— to correctly challenge a player

who flubs. So you need to watch Very'carefully'what other pdayers write

o

o Cons1der anothgr éxample. The goal set is odd the first thrée)

;~f moves placed an R in square 1 and F's in squares 2 and 4, and 1ﬂF most

4 oo ’
receno move is an F in square 5. ., ‘ 0

Is this move a flub? (Yes.)
% - "What kind of flub? (A p-fm;.>
; 'Why is it'a flub? (Because 1t is 1mpossible to use thgﬂﬂ:sqaare“ifﬂ"

P »
e

in a requited copnection. No salution 1s/possib16'unless that ds done,

-

o

e

and it cannot be donme.) . . : ®

T




- . . , 10 . - - .

. Notice'that anybody except the mover can.challenge? The movet,is
the player who has just written a letter in.the network. Although players

take turns mov1ng, you do not have to wallt until it is your turn in

- order to challenge.‘ You can make a challenge at any time other'than. ’

. when you have just moved. A challenge is alvays directed to the most

recent‘hoyer« It is a declaration that he has flubbed. 2, -

S

. : ) o & o r "‘L - .
¢ . : . Burden of Proof . .

.o
. . . °
(’ ' . R . -
. Y . -
4
.

. - - *
- :

)

a o . . ' . N A

:@ : ;- Once a“challenge'is ‘made, somebody is going to have the burden of _
proving that it is p0331ble to get to a solution. In general, the

4

R burden of prov1ng that it is p0331b1e to get to a solution. will be upon .

-

uhe player who is\clalmlng that it is possible to do so. In thls 31tuation,

wheré(the challenger has declared that the mover made a P—flub who 1s

) &lalming that it is still poss;ble to get to a solution - the/challenger .

¢ . L

or the mover? The mover is=the'3ne who is ‘claiming if,‘sorhe is the one
" ’

who has the burden of prono,%;:tr o - LY

]

Will the mover be able to show ghat it is still possible to get to

a‘solution? No, he will not; so the challenger‘wiﬁl wdn and the mover

. -

-~

will lose.

]

To sustain his burden of proof a player must.write out as many
o SN

3—digit'numbere as nécessary to indicate the connections of the network. A
.that he is counting in the set that he is offering-as a solution.. - Yo
- .
: . N . .
. b4 . B o
B : : Joining o oo
- ) ) . . .

In a fhree—player gaﬁéﬂonce there is"a challenge and the challenger

" says what klnd of flub the mover has made, the tﬁird player must join

_wlth either the.mover or the challenger -- whlchever one he thinks is’




S Lo

. . N
e O -t

right. Consider the folloﬁing example. After the Qdd goal has been
.set and ﬁ’s have been wrliten in squares 3, ;,7, and 8, Player 3 writes

an F,in square 6. L .

. - ~ 7 18 9 —
F F
N . : SR S -

: o ' . ‘ : . . s ’,/
- . Is this move a flub? . (Yes.) . ] /
: ' To _ » S
3 What kind of flub? (A P—flub.) ' » ., : j St
S' - o "gWhy is it a flub?’ (It is impossible to get an odd numbet of
? . " connections after thlS move; it is impossible to get any connectlons ) o
£ : : .
; Who haf the burden of proof’ (The mover. ) : : -
g . W1ll he be able to sustaln hls‘hMrden of proof b:jfhbwing that'it
‘ - . : . s P)

is stllL possible to get to a solution with an odd numbler of connections?

(No.)- ‘ o ' o .

-~ . \'

" If the third player -- we call him the joiner ~- joins with the

player who has the burden of proof, then the joiner also has the burden

of proof. Otherwise, he does not. Suppose in this situation the joiner

: : : . ) R
joins with the mover. Will the joiner hgge the burden of. proof? (Yes.)
] _ v . | B
8 " Whom should the joiner join? (The challenger.) . ' - v
. ) , _ \ , ~ .
° N . . . = . . ! ~
Why? (If he ‘joins the mover, the joiner will have the burden of :
5 ‘. o
. proof, and he will be unable to sustain it.)- L ‘ - oo
< . . ' & .
So, in this situation, if the joiner joins the mover, ithey both lose ) .

1 . - ¢

and the challenger w1ns, if the JOlner Joins the challenger, they both

v
.

;/) , win and the mover loses. : | g . .o °
o~ | S i | ‘

o v -
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o h’y ,
. . . . l I . . -
A i .. ‘12 E
¥ N v
) - ‘( " A-flubg™ N R
: . . ‘ ¢
. R ' . & . ‘ .
L] “re . t4 ) %

' ?he‘kind)of ilub that the cliallenger says-tFathhe movef/has made
- - ' e L ._ ' . o ‘ ‘ &
will determine who has-the burderd of proof and what he must prove. We
» - .b - ’ - [\ !

have seen that for'P—flubs ‘the burden is'cast'oh the mover. In the

. . 7.

Q

second of the three klnds of flubs~—— namely, A-flubs -~ the burden o

+ s
[ »

of proof. is cast upon the challanger.
3 A

The following example indicates

‘\ y

id why the challenger has the burdén of proof for, A-flubs and what he must

Suppose mhat after the goal of @ 1s set atd a P is written inee,

!

prove. .

square 5, Player 3 wrltes an R* 1n square 2.

A LS ’

Whaﬁ do you notlce about

this situatlon?a ' . ‘ ! : , . .
S . - _ N

:Q

T ) ‘ ’ i AR
S i s . . L=} v DL "‘;"‘t‘.y- z ’ L.
What should be' noticed ;s that you can get'towa 7olution with one .more
N Voo ;',. ‘ .

<] . '
You can get to‘dﬁe-connection -- an odd number —- Qhat sat1sfies-
’ \

move,

Y BN

" all the ruleé ‘of Flgu*é 1 by wrlting a P in’ square 7, Square 8 or

I

_ square 9._ ¢ l“" - . } ; R B 2N
1+ _ IS - . - 0_ . . .

.-

P Could the playem who wrote the R in square Zsﬁave av01ded all such

Did

. 5
v6s1tuat10ns‘1n whlch you could get.to a soTution in one mere move?

he had

' he have a move that- would not have" allowed such a solution7 (Yes,

Y
. ) -

° a

" many such moves. He c0uld have written an.F ih square l

8

‘or square 2,

or square,3, for example.)

."




N

~

is the challenger who has the burden of proof

. . - that the mover was not' forced into allow1ng such a solution; in other

" ) zhavefallowed spch~a solution and that would nde have-ﬁhen a P-flub.

: [:R\,
| e
,

L4 [£3

If by his_muve

made an A—flﬁb.

challenge;

an% (?) he

written in square 5,

Is this move a flub?

What kind of flub7

a player

When the iind ef flub de

.

&

- ~ e

8

.

. Y

-Consider another example..

allows a solution in one.

. e

©

claredﬂis_en A-flub,

> * @
.

o !

PN
L\

-

.

c,Aftef the goal of E is

l )
a P is written in square 9.

- GOAL

4

o

I

solutlon with one more move —-— a P in square 1 )

-

~

(An A—flub ) '

(Yes.) : ' *-;}

g
i

Y

°

-

-

ﬁ&re move when he

could have avoided doing so without making a P-flub, we say that he has

°He has unnecessarily allowed a solution by his move,

-

it"is the challengeri
who is,claiming that a solution cag be built with ope more move, so it

;Qe is also claimlng

.
N

. - words, that the mover could have made a different move that would’ not

o é Hence the challenger has two parts to his burden of proof -on anrfA-flub

4

must show that the mover had an alternatlve move that would

i

- not have allowed such a solution and would not have been a P—fldh;f‘-

set.ahd an' R

'\.:‘ —~

>

aQ 8.

e

(19 he must ‘show that there is a solution with one more move,‘



o~

-y

-

e 14

I's that alone-enough to iake the move an A—flub?i'(No‘)

Q »

What else must also be so for the move to be an A-flub? (The mover

. must have had an alternative move that would not have allowed a solution

with one more move, and would not have'beeh a P-flub.),

* "7 Who has. the. burden of proof on this Arflub challenge’ (The challenger )

~

If you were the third player, avhom would you join? (You should join

-

the challenger so that you, toq, would- have the burden of proof )

*

_Can“you_sustaih your burdgn of proof? Cons1der the first part of

e

';t; is there a solution with one ove9 (Yes, by writing a P'ln
. * " S . .
'square 1y you can get to the solutlon consisting of the'pair of connections

~
|

159 and 159 YV So to snstain the first part of your burden of proof, you
[ : - - . R

cOuld s1mply write: Pl, 159, 159.) o, .

o

. : . 2 d
+ “Now consider the second part. Could the player who wrote the P in
square 9 have made another move that would not have allowed a solution
. s

-with one more move and would th have been a P-flub? (Yes, he cbuld;

for example, have written an F in square 9. So to sustain both parts of -

a2 a°

[

your bufden of proof you could simply write: Pl;'159;‘159: F9;) K

. - )
» ° {
} - ’ - ’ v

. o . C-flubs co

' The third and final kind of fiub is the G-flub. This kind of flub

A

- oceurs whenever a mover writes a letter in a vacant square and in doing

so fails to. challenge when he could have done so0 correctly because the

previous mover had flubbed. Thus a C—flhb will always stem from a previous

] .
flub. 1If it 'stems from a prior A-flub, it is called a CA-flub; if it.

® ' 2




tl : -
. . . -

« © . stems from a prior P~ flub it is called a CP~flub. The burden of prooP
: L.

~'\§ A ' for’ LA—flubs is on the challenger; for Ccp- flube, on the meQer. The | . -

| ' foll;giqg,is an ¢xample of’a CAfflub. Aﬁter thedgoal‘of 0 is Set‘and. o
i‘\an Rvis w;itten;inksqu;fe 4'and a\P in‘squere»S, Player 1 writes an R e
L iq sque;e>3.§ . . : - : ; : ; B

) . ‘--‘ ~ R . = ‘ ) g . / . 2
| - Player 1 has made a CA—flub because he could havezchallenged themprev1ous

méxer for maklng an A—flub and sustalned the burden of Jproof. A@ter the V )
. _ ¥ '

prior move, a P in. square 3 would have allowed the solution @bn31sting o

. v

e of the single gequlred cqnnectlon,.453 The prior mover could have o o

o ‘ avoided this by writing an F in,squafe 1. : . e

v

. _ The follow1ng is an' example of 'a CP- flub After the goal of EAis o

set and R's have been wrltten in squares 1, 2 and 5 and an F in'squgfe 4,

Player 3 writes a P in square 9. 'His move is a CP-flub, 'v . . Y




\

The reison that wrjting the P oin square 9 48 a CP-flub 1s that the prlor

move was a P~flub. The prior move made getting to a solution impossible’
. : R H : ’
o because after that move the R;square’l cannot appear in a required .

-

‘coﬁneqtion; Player 3 should haveacﬁallenged thg P—flyb.insteéd of Writing'*

v . N
' .

. . [} . " . ) N ! . .
. aP in square 9. The prior mover would have been unable to sustain his

z

. N .
N 4

burden of proof. . - o ' "

3 . . . . ;

. o ' - : . Force-Outs ‘ o ' ‘ C

N . : ) R . T ‘o, ' |
' ‘* « If a player does not wish to chailengeﬂor to'write a number; his
>, . . ' g‘\" .

"  third ppfion is to declare a force-out. Declaring a force-out has the

.
. . -

. Lo, . : - J L 4 }
effect §f casting the.burden oﬁlproof upon evequblayer tg show independently ‘

w© .
’ ¢

o . - > Y . E .
that there is a solution with one more letter written into the network. The .
N . . N S i . % ' : b
0 . : "-_ R . .
player who declares a force-out shouiq.be_certain that he can write a

h o

. solution by wri
F ! e Y . o . - : . B
scoring if he cannot. ' The following situation is one "that should lead SR

‘ wf - : ' ’ ¥ . o v ' ’ ) -

" to a force-out. = o S . I L C .

: L

ting in one more letter, because he will suffer in the

ol ’ A

~T

J I~ F | 7 | F

 After the O goal has been set, an R writterf in sqﬁare 1, éﬁd F's written
in squares 4{ 5, 6, 7,i8;,and 9, it.is Playef¥ 3's turn. He should writeg

aP in.square 2 or in squafé 3. If he writes anything else, he will make

a P-flub. If he challenges;-@epending upon the kind of éhallenge made,

1]




- b)‘he does not have the burden of proof and some player who has .

a

to sustain his burden of proof.

cither (a) he witl have the burdenhof proof and be undble to sustain it

e

or (b)gthe prior mover willl have the burden of proof and it will be
_ ) ? - s . : o . ‘
sustainable. 1If, he declares a force-out, he will'be unable to sustain ‘. .
T a7 .-
. < (ol . “ \
the burden of proof. ;Sd;.to avoid - these consequences, he should write . * |

a P. Suppose he write§ it in square 2. Then, the next player (Player l)‘

should declare a force-out. Each of the players will then'h ve the .

burden of proof, and tﬁey will each be able to sustain it by wr ting:‘gtv o

P3, 123. | -

. . o
» , ) e
? l . .
L g L Fo .
” v Scoring ;
4 ‘ A . _." o
A player ,scores 2 points if he is.va challenger, a mover, Oor a
R N 4 . | A, . . A ) - - I’ e PN ' .
joiner to the mover And S . . , " - } . e N
a) he has the burden of proof and sustains 1t,'or : - *

j
'b) he does not have the burden of proof and nore of those

N who have it sustain it.
‘- . . Y .
A player scores l 201nt 1f .

a) he is a joiner to the challenger and .

1) he has the,burden of proef and sustains it, or

2) he does not have the burden of proof and none'of

|
\
those who have ‘it sustain it, or - .
-b) a force—out has been declared and he sustains his burden of. proof.
|
A player scores 0 points if he has not declared force-out and e |
~a) he has the burden of proof and falls to sustaln 1t, or
o A

]
oo - . |
-it sustains it. . o , : |

. of

A plaxer écores.—l points if he declares a force—out and is unable



e calledjTough POE.

B : R N . . ’ . s . Lo

. /. .
The winning player is- either the high scorer (when play is for a
. @ - ¢
- specified period of time) or the first to reach the winning score then'

play is to a speclf?ed winning score) .

! ) 2 [ . N ) . ’ i ‘ Q‘.

i*-‘..” , ! . . . ' .
* E~ . Tough POE ] . Ve L ‘} .

- . . i . . A’ . - ‘ ,
. . . R ’ . . : A . AP
a ° . B . < ’ . ( ".‘"““

After the glayers have mastered the beginning POE game in which

only goals of. 0 or E are set, ‘they can move on to an advanced version
4

‘ :

In this version additlonal goals may’be set. ° ) .

‘ ¢ @ . -

‘One option is to set a goal consisting of a capital letter A

followed by a number. For example, the goal of A6 will des1gnate a

N @ : S e : R

goal which means "at least 6", and any- set of at least 6 connections '

that includes hll of the required connections of the hetwork will be a’
b W e . A

solution to A6. o ]'3 » . o . )
o A second option is to set a goal consisting of a capital letter E

followed by a number. For example, the goal of E8 will designate a goal

which means exactly.8" and any set of exactly 8: connections that

‘includes all of the required connections of the network will be a solution

.

to, ES. ' _ ' : . ’ o o e

In the following situation*after the goal of E5 has been set, R's ' oo

.

have been written in squares 1 and 3, F's in squares 4 and 8, and a P

in square "7, the writing oﬁ a P in square 9 is.a P—flubh

. )

E5




Do you see why?

* .Big Tough POE | , J( o

For those who want-to‘mahe the game even more chali:gging,hthere
is a still mqre_advancentversion'called Big.Tough POE. - It is.plaied
on' a 4x4 network with the approprlate change in: deflnltlon of a,
connectlon as g, set of four t0uching squares approprlately filled whlch

conpect the top to the bottbm or the r1ght side to the left s1de.w Lgng

N

before players get thlS far along into the complex versions Qf the POE-

. -
' .game, they should also have started into the subJect matter games that
&4
are s1mllar to the POE game - the game of ON-WORDS (to learn ‘word

. structure), EQUATIONS (to learn mathematlcs), ON SETS (to learn set
i 'theory), WFF 'N PROOF (to learn symbolic logic), and ON-SENTS. & NONSENTS.

“

(to learn language structure).

-
, ; Conclusion 2 N

In conclusion,'leB'me recommend that those educators who bélieve
that the uses of language, logic, and mathematlcs are fundamental intel-
lectual SklllS, and who are 1nterested 1n creating heur1st1c learning

environments in which students disgover a great deal for themselves,

. . §
consider introducing the POE game. into the culture of their classrooms.

-

It is a simple game but extremély rich in potentialities for leading

to the development of such fundamental intellectual skills.

2

Il




[

® + oo
: . ne
20 : N
. ;\ -~ ¢
¢ 3 Y °
. References . : N Lo -
. . R . . &

[4 ‘ . f

Edwards, Keitﬁ 5,,'DeVries, David L., & Snyder, John P:i#Games°and

‘Teams: A Winning Combination, fofthcoming in SIMULATION & GAMES,

; s, ) :
' - Hopkins' University, and published elsewhere.

Y

Allen, Layman E.; RAG —- PELT: Reéqyrcg Allocation Gamés —

Vol. III, No. 3, Sépteﬁber 1972,'andﬁotﬁer studies to be“issued as

e » . . R
reports from the Center for Social Organization of Schools, Johns

T e

Plénned~Environments for Learning and Thinking, forfhcgm;ng in.
SIMULATIONS & GAMES, Vol..ITT, No. 4, December 1972. ,
‘,“ v ‘-<_ 2 . o " ' g
{
e
-

3
‘ i [

§
. ) \\

,




